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(54) MONOCHROMIC IMAGE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
monochromic image display device capable of 
increasing the number of display gradations more than 
a conventional one. 

SOLUTION: A liquid crystal panel 40 capable of 
showing one picture element 41 of a monochromic 
image by three cells 41a, 41 b f 41c is used as a display 
device. A gradation number converting processing 
means 20 performs a gradation number converting 
processing to an inputted original image signal Sorig 
according to the displayable maximum gradation 
number of the liquid crystal panel 40 to provide a 
monochromic image signal SO. This monochromic 
image signal SO is luminance-distributed to each cell 
41 a, 41b, 41c. A time modulation is performed by a 
time modulating means 12 capable of performing 4- 
stage gradation display (except gradation level 0) so 
as to have the distributed luminance. According to 
this, the gradation that could be expressed only in 4 

stages with only the time modulating means 12 can be increased to 4x3 (cell number) +1=13 
gradation (including gradation level 0). 
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40 M©02{C^L£$^N°*;MO£^L , r^.5„ 

[0 0 5 6] Z1©H4 ©gQ)6©^®{C«fcSiSfi^^S 

714, ±&<Dwmimmm6\z, FRc^n^mm 

#«74ftS&(c8a»fc*»©T?»oT, ®^ISi:5ag^ 

©r*fes„ i-ft*5t»M«^^g7{4, ^Jtuwms 

^#©71©m*M#S71a, S71b, S71c[ZMVX^VV7. 
50 72©ffi*'fg#S72a, S72b, S72c^LTFRC^Te)^P 
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So 

[0057] imaH^istw*. m§sgm^ffl2e>m±> 

ft#S72a, S72b, S72c{C*fLT, F RCT'Btfeg^S&fT 
$*j(DX\ =&"fe;i/41a, 41b, 41 c \ZMJ&~t& <fc "5 IC, 
B#iS^lgg|$74a, 74b, 74c&;£U -£*l-£ft«U £ S> 
KWffiEOWIf74al, 74a2, 74bl, 74b2, 74cl, 74c2S:^ 

[0 0 5 8] «ffiBBW^a74*»&ffi*atl6»l 
Afltf5S74al , S74bl , S74cl fc, £2 
4a2 , S71b4 , S74c2 £t>\ 7 l/-A&lC3Wttb'9 
X. M^41<Z)#l2;i/41a, 41b, 41 c {CA^tlS. O 
*»J, #7 1/- .Mg#S74al , S74a2 #-fe;i/fl#SafC*r 
J&U &7 U- 2*fg-ifS74bl , S74b2 #iz;Wf-5§-Sb{C*f 
J&U #7 U- vMf-fS74cl , S74c2 ^-fe;Ht#Sc(C*f 

[0 0 5 9] AJlZtlttS 9umffiS*lrS0lZttl&-?Z> 

to&m&m, 5, 6t.mmxzbz>. 3&g»£ 
[0060] iffliaai«5^aK7tfev>TJi. sa&ftic 



(7) 1-3 52 9 54 
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♦ KJ/OHMK) ii-rsi:, lxmxnxf+is am 
[0 0 6 1] fcfc. zi©a^^S7li, WlH^g 

S6ic, FRCfef?^i*ra»i#ia74S:ae>tci!iwfc* 
ot»s#i. £*tfcR&t\ ±&<z>isfl&ia3gsi, 5 

[0 0 6 2] &ic, :&^KJ:&Hft&a33Elc&v^ 

[0063] <3mfi!&zg9K0l 1 >m« Hi. 1 IB 
«SfcycD"fe^«-3, 7l/-A«=l (otUFRC 

PSf38t= 6 4 mm (0 — 6 3) = 6hfyk 
WW*CTlB«tTf*oT*U 5?-*7MWfcfl»Sarig= 2 
5 6 PUS (0 — 2 5 5) = 8fc?y hCD^-T^S D 
[0064] £©*^ ^T'£3g*Pg«tt 190 
(63X3 + 1) KHHfcfc*©"?, *U ^;Hffl^fB# 
Sorig©2 5 6fg§|9 (0 — 2 5 5) t^^DMIIi 
20 #SO©19 0P^g (0-18 9) tCP^K^LTfe 

[0 0 6 5] *MWSj^^cbfe^oT«aBSiBM-<6* 
[0 0 6 6] 

* »1] 



SO -b;PaCDm9Sa -b;vboe#Sb -b;i/c©e^Sc 



0 0 0 0 

11 0 0 

2 1 1 0 

3 1 1 1 

4 2 1 1 



187 63 6 2 62 

18 8 63 63 62 

189 63 63 63 



[0067] <wmmfr(ommM2>mm2\*, im 

pg«=2 5 6PgH (0~2 5 5) =8bT7K #>J^ 

= 2 5 6PH! (0 — 2 5 5) = 8tfy h©g^T'&5„ 
[0 0 6 8] CKOS^, ^7*£&**mn&»7 6 6 
(25 5X3+1) ffiM£&«0>-?. *U S?-*7l/BflMB 

^■SorigCD2 5 6Pgff (0 — 2 5 5) ^y^nHfllJ 



40 <S-^S0O7 6 6PgH (0-7 6 5) \Z.mmMkl>T& 
<„ 

[0 0 6 9] J^WB»^CLfe^oT«BBEfi'"r*» 

[0 0 7 0] 
G82] 



9* 
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SO 
o 
l 

2 
3 
4 



-fe;VaCD<MSa -te^bfiDte^Sb -fe;i/c£>teSSc 



7 63 
764 
7 6 5 



255 
2 5 5 
2 5 5 



2 54 
2 5 5 
2 5 5 



2 54 
2 54 
2 5 5 



[0 0 7 1] <«S^@B^0^86M3>^M3^ 1H *-*§-SorigCDl 0 24 



(0—1 0 2 3) 9U 



PMfc=2 5 6PgiS (0-2 5 5) = 8t^yk *U2? 
= 1 0 2 4P§|® (0—1 0 23) =1 OfcTy hCDS^T? 



WWi«S0©7 6 6PBH9 (0~7 6 5) JCPMSMsL 

[0 0 7 3] tmmifflz\slLifi^xm33B&"1riM 



[0 0 7 2] 3CD^§£\ 3o*T*£-5&*Pgli$rti7 6 6 20 [0 0 7 4] 



(2 5 5X3 + 1) 



W3] 



SO -b;Ua©(i-tSa -fe;H>ffl©SSb -fc^cO&SSc 



0 
1 
2 
3 
4 



7 6 3 2 5 5 
7 6 4 2 5 5 
7 6 5 2 5 5 

[00 75] KMJgmftOmmi >Hfi6M4 tt. 1 Hf 

PgHIR=2 5 6mm (0~25 5) =8WK *US? 
i-ftWm-t C RM"e& oWJ 5**7I/HMMB* S orig 
= 1 0 2 4HH (0~1 0 2 3) =1 0\f*j bCbm&T' 

[0 0 7 6] Z<DWr&. 3tBX*gZWcmmitel 5 3 

i (2 55X3X2 + D mffl£tez>a>X\ *'J2?^;b 

BBH§#Sorig0>l 0 24PgH (0-1 0 2 3) *E 



2 5 4 2 5 4 

2 5 5 2 5 4 

2 5 5 2 5 5 

y^DlB^^SOCDl 5 3 lPgH (0~1 5 3 0) 
[0 0 7 7] J©WB^*jSCLfe*i<oTWBBEiH-** 

[0078] 
W4] 
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SO -b^aOM^Sa -fe;i<b©fi^Sb Hr^cCfl^Sc 

0 0 0 0 

11 0 0 

2 1 1 0 

3 1 1 1 

4 2 1 1 



1528 

152 9 

153 0 



5 10 
5 10 
5 10 



509 
5 1 0 
5 10 



5 0 9 
509 
5 1 0 



[0 0 7 9] 
C*5] 



so 

0 

1 

2 
3 
4 



5 0 8 
5 0 9 
5 10 



71- Al<D(i^ 71/— A2Qff 



2 5 4 
2 5 5 
2 5 5 



2 5 4 
2 54 
2 5 5 



[0080] oh. *mm\z &2>mm$&mm<D&$. l 

[Effi©ffi#fcfiiB] 

IM 1 ] #W8fc J: 5^ 1 ©HSfcD^JKG)^ y ? DBtt 

[ia 2 ] ±13^ y 9 nwrn^k^mwizmi <* fts*&* 



[U3] mmmmmmz^xmm?zm\mm& 
omzmtm (a) , Mts&&MD0itafctm (b) , 
i^/wx<o>wmBw*tt®«fes%'tia (c) , m 

(o ic^-rs^N^^iwM^-rs (d) 

[H4] BMBWWcovvtBMrrftBI 

[05] iwswd^JcLfe^ofcwaBfi'tcovx-att 

20 [06] /<^h;i/ia9-^5S{cL/fc^ofc}ilKSa^lcov\ 

tsmim-sih 

[si 7 1 xmiiz j: sig 2 togmoyfcno)*: stumm 

[EI 8 ] j: 5^ 3 ©^tf^JS©^ y * n M 

[EI 9 ] #»lifCj: SfS4 y * DM 

i, 5, 6, 7 ^svummBeimm 

io, 50, 60, 70 -fe;Hg#^;#l$ 

5i, 6i %mm^m 

12, 62, 72, 74 RHSBBN^gK 

13, 53, 63 *>?$~7®ffl^m. 
20 PM*^#151#© 

40 40 
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12 
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24 
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12 
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0 


e 

12 
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24 
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